Colloidal gas aphron dispersions (CGAs) can be described as a system of microbubbles suspended 
were used for generating CGAs and solutions for soil washing. Column washing experiments were 23 performed in down-flow and up flow modes at a soil pH of 5 and 6 using varying concentration of 
Introduction

36
Colloidal gas aphron dispersions (CGAs) can be described as a system of microbubbles suspended 37 homogenously in a liquid matrix, first described by (Sebba, 1971) . CGAs have shown good potential 38 for contaminant separations (Hashim et al., 2012) . In this work, solutions and CGAs prepared from a 39 natural surfactant obtained from Sapindus mukorossi, or soapnut plant and sodium dodecyl sulphate 40 (SDS), an inorganic anionic surfactant were used to remove low concentration of arsenic(V) from a 41 soil matrix having high level of iron (Fe) rich mineral maghemite, which has a good affinity for 42 As(V) (Yamaguchi et al., 2011) . metals from soil matrix using biosurfactants is also currently being assessed (Chen et al., 2008;  56 Polettini et al., 2009; Wang and Mulligan, 2009 ). Surfactants may be used for soil washing in a 57 number of physical forms viz. solution, foams and colloidal gas aphrons (CGAs) (Roy et al., 1995;  58 Wang and Mulligan, 2004 ).
Post-print version: Mukhopadhyay, S., Mukherjee, S., Hashim, M. A., & Sen Gupta, B. (2015). Application of colloidal gas aphron suspensions produced from Sapindus mukorossi for arsenic removal from contaminated soil. 
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where "K" is hydraulic conductivity in cm/sec, "R" is the foam flow rate, "P" is pressure inside 91 column, "" is density of fluid, "g" is gravitational acceleration, "a" is cross sectional area of column,
92
"ht" is column height. where "K" is hydraulic conductivity in cm/sec, "R" is the foam flow rate, "P" is pressure inside 101 column, "" is density of fluid, "g" is gravitational acceleration, "a" is cross sectional area of column, Hall et al. (1996) .
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105
Based on some preliminary experiments, 20 mM of SDS, 0.5 and 1% (w/v) of soapnut extractions 106
were selected for the study and were compared against a standard blank sample. All of the surfactant 107 concentrations used exceeded the critical micelle concentration (CMC) of the respective surfactants.
108
The natural saponin was extracted from the soapnut fruit pericarp by water and found to contain 65% 109 saponin using UV-vis spectrophotometer (Roy et al., 1997) . The characteristics of the washing 110 agents are described in
111
(1)
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where "K" is hydraulic conductivity in cm/sec, "R" is the foam flow rate, "P" is pressure inside 113 column, "" is density of fluid, "g" is gravitational acceleration, "a" is cross sectional area of column,
114
"ht" is column height.
115 Table 1 . CGAs were generated from surfactant solutions by stirring them at 7000 rpm by an IKA . Application of colloidal gas aphron suspensions produced from Sapindus mukorossi for arsenic removal from contaminated soil. Chemosphere, 119(0), 355-362. http://www.sciencedirect.com/science/article/pii/S0045653514008340 7 where "K" is hydraulic conductivity in cm/sec, "R" is the foam flow rate, "P" is pressure inside 124 column, "" is density of fluid, "g" is gravitational acceleration, "a" is cross sectional area of column,
125
"ht" is column height. 
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The 10 cm long section of contaminated soil was packed in a 15 cm long plexiglass column having where "K" is hydraulic conductivity in cm/sec, "R" is the foam flow rate, "P" is pressure inside 247 column, "" is density of fluid, "g" is gravitational acceleration, "a" is cross sectional area of column,
248
249 Table 1 , arsenic(V) is retained mainly in amphoteric ferric oxy-hydroxide (Am-Fe-ox), adsorbed- 
